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^ #^-3 A o Vl ^l «H^H) ^3tt wfl^^ y oH^ #4.3^] ^ 

£-.3 $4. ti J:4 ^4 ^ « 

£ 5 
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KYA\-^f$ ^ o]9] ^ #^{REFLECTIVE-TRANSMISSIVE TYPE LIQUID 

CRYSTAL DISPLAY DEVICE AND METHOD FOR FABRICATING THEREOF} 
[51^ ^1 

51 2^ #Efl ^>"^^^ ^^l^HH 1A] ^0.5. ^^*1 ^-i; £ 

51 4^ #Efl ti>A>-^-34^ ojj^a^^l^l^l 6^1 ^ASL yfl^^g- 51 
aR! 7 fl^colc|.. 

51 6& 4 l ^HH] ^ e^^^e^i- M-iq-ifl^ 

51 7£ 1 -^HHl -^-71 ^^ev-i- 51 a] ^ ^H^t} 

51 8£ 1 ^7>]^]ofl i^-^ *}^-g- ha]*}- ^.^cojtq-. 

51 9fe 1 ^HH «fl^H «fl^# *§^*Hr 51 aR 7fl^£o] 

51 10^ £ ^a^H ^ wfl^e] «^-§- iiAi^v 5g^io]4. 
51 10a^ A) 2 ^]<A]<A] 9]^- 5).^ #^o] 
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s. ii£ £ ^3 *fl 3 *UHH 3*M ^ €^ 

S. llafe £ '^Sl *fl 4 ^*HH ^fr ^ #^r3 ol^cojr:}-. . 

5. 12^ £ *fl 5 £ a1*V cf^£o|4. 

£ 12a^ £ ^ 6 *J*HH £|SH 3*r^"§" ^ 3f^ sgn^olcj.. 

£ 13£ £ ' ^fl 7 ^ 

<17> a. tilAf-^izf^ ^lAl^l ^ o]^ ^ wj-^ojl ^ ^o.^ ^-§1, on 

^ « ^ «ii*j=^ ^*Kr 4*cHH ^ ■€ ^ ^ 

<is> ^n^SA]^l (Liquid Crystal Display device)^ # 

<19> o]^- ^ q^S.*}®*}^ AH^ofl «1^1«H ^ML M ^ 

f^°l ^7r*r^ CRT 5*1 (Cathode Ray Tube type display device)^ 3711 

<20> ^m.*\%%)7\ CRT iH SAl^ojl ti^O} JjL*| ^ ^.g. #^2] ^ ol 

^ ^(Liquid Crystal) nfl-g^l^. <a|>$} 4. #7] ^ m $5.0) i= ^jnV o^SE. %^ 
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<2i> zl&|4 ( ob^^ q%S.A]$x]si\ ^1, ^-4 ^ 7^Al7l^c-ll ^2)0] <^ 

<22> ^S^l^lfe ^-5] oj-g- ?§$\o)] 44^ aU^ ^Sa]#*1( reflective type 
liquid crystal display device), ^^13.4 #4 (transmissive type liquid 

crystal display device) ^ ^r^]-- -^.4^ ^^S A ]^"^](ref lective-transmissive type 
display device)^. &^tlk 9X^. 

*IH^ #4 ^H^M 4tr €-8.3. f^5. ^14^°1 nfl-o ^o. ^ 

< 24 > ti>^ ( auj-ig ^3.4 #4^ 4-^3 7§-f 4 

<25> J=4^ on^^Al^]^ <W ^^Md^ a ^ ^5L(Cold Cathode 

Fluorescent type Lamp, CCFDl- 4-§-*H n^^HoU ^ o_*V 4^-^ ^Jl, <y^4 
°1 ^£ f^rM *H *<m# trtq-. 444, J^r^ on^ SAl ^v- 3. 

3 4Hr-°1) 4#&°1 44$ £34MH- ^iLl- 4^#zfl4 ^ oi^ 4^ 4^4. 

<26> tiVTg, j=4^ ^M^lfe fil^-^-ol ^w^- ^ofl4£. 344 4|44# iS.44 
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<27> H>A>-^3]-^ ofl^ £A |^-^^ BYA}^ *J> 3) K X\ # °\ ^ ^ Ejj].^ ^ ^ S*l ^l 

°1H^r ^^^-i: °l-§-^H 4^-t3H*rJi, #«$4 3HMfe 4 

ol-g-SM 4^«°1 $4. 

<28> 44*1, ^H^H ^^S^l^lfe ^4#^# ^5f^ ^3.Al#*H Hl^H £ 

<29> £ l£ ^Efl tilA>-^-4^ ^£Al#*l<5} ^# ^^*>7] 4^ ^io]4. 

oo> £ 1^ #Efl #a}-^:4^ ^^5.^1^1(100)^ TFT 714(10), l^el 

714(20) ^ <^^(30)# ±^4. 

<si> o|oii c-]^H ^ ^Hr-4^ ^a^H^KiooHfe sKH 4^€3H sqs^ 

°J?^(30)-§- ^H4^1 ^jl*l ^ Aju^ «^A]7l^ ^ Hl-(4£Al)ol 4 i^- 

#4. 

<32> TFT 7l4(10)£r 4*1 -f- 1 ^ 71^(11), 44 M ^1^4(12), -FM ^^4(13), 4^ 

44(pixel electrode; 14) ^ Hfl%^4(or ientat ion f i lm; 15)°-£. ^44- 
<33> 44 S^xl^E^(12)^ ^ 7l#(ll)ofl nflnejA Ufl<144. ^^4^ 

El(12)fe 4*1 711 °m #^(12a), *D^(12b), ^(12c) ^ iM^l 44(12d) 

4 ItM. 
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<34> Jfcy] ^^nV(13)^ ^ ^^^^(12)1- ^^^7] ^Sfl ^ 71^(11)^ ^ofl 

^^l-Tfl ^£4. ojufl, ^-71 ^<a^(12Hfe ^ m^^liBl (12)^1 ^efl<y 
(12dH 5>7l ^*(13aH ^^€4.. 

<35> 5^ ^(14)£ -fr7l £<S*Kl3)Sl tf^ofl 3^tK #^"(14)£ ^ ^ 

(14a) ^ «>A> ^^-(UW^S. ^£4. 
<36> ^ (14a) ^. ^.e^^ ^o_^ S^o] oi-. ^ Indium Tin 

Oxide, ITO) SE^ Slf- Indium Zinc Oxide, IZ0')-i- sfl^^^H ^^^4. 

<37> J=ig ^^-(I4a)^- -B-7) ^£*Kl3)£l €^}-fr(13a)# »fl7flS ^ S^^iEj 
(12)5] ^eflo] #^(i2dW £^4. ^ ^^-(14a)^fe ^ 7)&(11)2\ *HHM 
*)] 1 f4W. ^, ^ ^^(14a)-& ^^o) ^5}7li| ^fo| a^fl 

*H ^ "I ^11 l 3*H 4^#3H4 7>^s^- *>4. 
<38> tilA> £^( 14b )o. j=ig ^(i4a)sj ^^14. <>H, ti Jr4 #^(14b)£ % 

^ it£ ol = & l7jcf i aU}- ^(14b)^r.^l 1 #4 tiVcfl y^-g- ^ ^ 2 

<39> o]nfl ( «Uj- ^(14b)4 7}£til ^ife ^ #^(11)4 «a^-7> /fl^ 

#Q4c)°l ^^U, 9in «>a> #^-(l4b)4 ^ #^-(14a)4 ^3ii4 

£ ^^-1: 3Hr4. 

<40> 7^%(Uc)£ 4 1 *r 4^#°1 
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<41> yfl^uVQs)^ ^ = (14)ol * JjL^ 7l^(ll)S] ^ofl #i£*Hl ^ 

<42> Hfl^(15)£ 33(30)°) ^^Hl n*\S\Tt ~, tiflW(15)^r 

<H3^ ^ilS. «fl^ $4- °1« ^^^>7l «fl^(15)S) ^ofl^ Hfl^ 

IF (orient at ion groove)°l ^^^4. 
< 43 > nfl$££ eH 1 (rubbing) ' -^N «fl^4(15H H3 #3E^- ^€ 

£°14. wfl^(15)4 $^*M ^IWtt 4^(pile)°l ^ ti J € (rubbing cloth) 4 

<44> tifl^(15)^l ^^^A^ *\]^o] #3.4. TFT ^(lOHxr 7]&(20) 
°1 1^4. 

<45> £2^3 7l#(20)£: 4^1 ¥^ 7l^r(21), 2^^4(22) ^ ^ ^^(23)4 £^*r 
4. ^(22)^ ^ 7l^r(21)ofl ^^s)JL, ^^•■fl^lfe TFT 7l#(10H 5f 

^ ^(14)4 ^£4. 

< 46 > ^-f-#^(23)£ ^ 7l^(21)ofl ^ ^(22)7} %o}^ t)^o\] f%$# 

4. 

<47> 33(30)£ €3 ^3 7] #(20)4 TFT 71^(10)^ A\o]d\] ^<^4. 

<48> ZLGiM-, o]9\- £i=. ^ tiVA]--^^ oq ^ K X\ ( 100) if- ^#3H 

43°lH ^tMI ^(afterimage) 0 ] ^#3H 37fl 7] ^ 

?Hr4. 

<49> ^a>o. ^ ^^-( 14 ) ^ tiH^ds)^ ^HMl ^<?H ^?r4. 
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<5i> 2% #2^, HH^(15a)#, <^1» t-<H, ^€ ^ iaI ^-^o.s 

$ 3* , ^ ^^"(14) ^ aVA]. ^(MbHM^r ^ afl^ 4^1*1 °H?}- g-^JE 

7> M^^] £4. 

< 52 > £ 2<>1H *KH ^Mfe <3^£ as. s.*)qo) 014. ^Aj-o] ^ajs]^ 

Afe «H^(15a)4 ^^14. 
<53> £ 3# «H^(15a)#, <« t-o], 3^ 2^7fl § 11 a) wj^to.^ ^ 

^ ^-f , ^ ^^-(14) ^ alA> ^(UbH^fe wflt 4^°1H 

H ^1^/7^^(140)^ I^Hfe «H ##9) ^*>7ll ^4. 

<54> 5L 3^1^ ^HH ^33^ Sl^iL BS. 51*1 014. ^Vo] i£a$^ 

^ Btt Hfl^#(15a)4 ^iL^ <g<3°14. 
< 55 > ^ y £ 4f tin^(15a)-ir, #<H 6*1 « c v ^^ , 5* 

i ^(14) ^ «1a> #^(14bHH^ ^ wfl<i ^H^?]: ^1^51 & 

7fl^#(14c)S] oj-a <^H.oflAi^ *\£is\ #^o] ^^}7\] £4. 
<56> c 4°{| A) ^Aj-ol ^A^fe lE^JfJr CS. 51 A] B) O] 014. ^Aj-ol ^Aj^Kr 

^ Cfe HU^(15a)4 H-^rJife ^^^14. 
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<57> oH t £ 2 44 5L 4# 4^4^, 444 ^34^ <84 A, B, C^r ^-f^^S 4 

4 4^(14bH ^4 7fl^(14c)4 ^ 44 ^ si^ 1 ^7> &4. 

<58> o]^ B)ig^ uj), e^44 4<iHl &4 &4 4£ 4 #1-4 eH 1 ^ 

44ofl 444 «>^6.S. ^3 444 44. °H, 4£ ^ ^ 44 

(14a) 4 #4 44(14b)4 4^ 44(14) 4^5. ufltsl^l #ol7ll 44 

. 0 1tt ^ 44(14a)4 44 44(14b)4 444 ^444 SiW ^44. 

<59> m^", ^ 44(14a)4 44 ^^-(i 4b )ofl ^^ofl *voi o]^-^ gc^ o]^^ i 1 
o\] £44 °J<4(30)4 ^£1- 44444. ^3X30)4 -§-^£7> 44€ 34- 4 
i#e)14 ^ ^4J44*r 44-|- >iH§444. 

<60> 444, £ ^4£: 44 4£ #2fl 'M^-i- 444 3-° 5-4, £ ^44 *fl 1 

3£ 44 44 4 ^ 444 34 4 afl^4 ei4 «j-^ofl 44 igH^Kr on^cq ^. 
4^r£. 44*11 44 4^€444 44 #44 4^)44 4fe 44-¥ 

4^ °-*!4s444t- 4^44. 

<ei> £ ^. f ^ ^4 ^ 2 -SH£ 44 44 4 ^ 4^-4 34 4 44^4 4^ 4 
«H 44 444^ «J\^°\ -g-^H 44°fl 44 cl^efloiofl 44^ ##0] 

4^44 4tt 44-^4^ ^£4444 4^ 4^44. 

<62> ol4 7j-£ £ ^tgc] 2fl ! ^g^} 444 £ 4^ ( i ) 4 1 ^44 

^ ^4 44 ^€4^4, (ii) 44 H$4^44 #34-8- t#4fe ^*-8r i4 

1 42-11' 
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(iii) -R-71 ^<2^ ^Hl ^« ^ e^l^El^l ^7J5]^ 

^ 3^ ^ ^ 3^114 ^ ^^^.s. ^€ s>a> #^g- 

5^ (iv) sj-i ^q-^ ^ofl 5LS.Z\xq tfU> ^o) ^(1 1^ « f 

^ ^ ^ «>A> ?g^6\) o]^H 43*1*1 ^ 2 <^S] T^H ol^-o] & 

P>^J±^r ^ *j^g- £W^r *ll 2 7^ ^ A] 1 71^ ^ ^1 2 7) # A>o]6{] ^ol 

<63> JE^V, £ *\] 2 ^H^T ^4?1 ^ °fl^A ^aVo.^ yflc^ 

o] ^£)J7 «VnV E^jiE^ 1^*] ^^l^r -fr7l *i<34^ *§^Rr 

431, -6-71 ^<£4^ #i£6fl ^1 1 ^ 44 Mi£*l>^<5} #^ 

44 <g^sl^ f-^ 4^" ^ ^ 4^°)1 *ll 1 43iL4 ^) 2 43 ^^s]^- 

tiVA> ^-g- if-^ £^M" *g^*Hr 4^, ^°fl 44 #^"4 ¥ 

^ ^Hl 3# 3*1 *fl 1 E^o 1 4 «fl^°l 1^4 tifl 

^M:' *il l ?14# 431, 4^ 4^4 J«*Rr ^ 

4^°1 ^4 *fl 2 71^-i; ^IS^m ^+711 ^ 7^1 1 7l^ ^ 2lj 2 71^: A}oHl «2fl^-g; ^ 
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< 6 4> £ y^ofl «_U> ^ ^ ^ U <KH1 4^ ^7(1 

<66> 1 

<67> £ 5^ *H 1 ^ A HH ^ ^*HMr$ ^^S^l^l^ 

<68> c 5 m. ig^Z}^; £ ^AlQjlol| 9)$- HVX}-^^^ ^^S^l^- ^1(500)^ 

TFT 7l^r(200), "^^(300) ^ sjEi 7] #(400) ±3. ^€4. 
<69> TFT 71^(200)^- tJ-A] af| l ^ 71 #(210), ^ ^^^^Ei(220), -fM .^^4 
(230), ^± ^(pixel elect rode; 240) ^ «D ^^-(orientation film;250)^.S ^^H=r 

<70> s. 6£ £ ^HH 5L^"^ ^ Eqflxl^E^l- vj-EHfe ^^£0)4. 

<71> Hl-nV E^^]^E^(220)^ Tfl 1 71^(210 H *flM^i ^^S. ^ 

£^^liEK220)fe 4*1 ^^^-(221), TflolM ^(222), ^#(225), ±SL^ ^ 
(227), He11°J *R(229)^ £*h$tr. 
<72> yvni- e^[X|^(220)# 31^1-71 #*IMfe ^ , *11 1 ^ 7l#(210H 7fl ©IE 
#^-(222 H ^£4. 
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<73> TflojE ^(222)£r ^^lw, Q^Tir ^4 ?IMS. nfllM: ^ 1 ^ 7l 

4(210H 4^ f^tt 4444, Tfl^lS tflfM: 4*1-44 -^4°-^ 44^44 ^£ 

4. 

<74> TllolE ^(222)£r ^BflS. Wfl<144, ^ 7flo|E 44(222)^ 1H1 

44^- ^^-(222)^ 444 Tfl o]e 44(4^4)4 4 44 ^1 4^44. 

<75> t^e ^^.(222)^ ^44(22lHl ^144 ^^U, ^£4(221)4 44 f 1 44 

M 44(222)4 tf^<fl *H44^ ^Utt 44 4\^(225H ^444. 
<76> ^^^(225)^ 444(221)4 44<>ll ^44 4#4^ ^e}^ «vc> ^ n + 4#s1i 

4^ 44# 44-44 ^44 44^ 44^4°! ^*Vc}-. 
<77> £^JL 223^ 44^4 4^3] ^ ^o)ji i ^*-3L 224^ 44^4 n + 

41-4^ ^El-g- 3fl€°14. 

<78> olnfl, ^ 1 Jf^ 4^(210)4 44<>ll 44 4*1 i^-i/Hell^ *I14 wVnVol ^aj-^ 

4. i-2-^/Heil^l iH: 44-^ 44-44 -^SN 444 ^4444 n+ 4#^i 44 
^ 3fl €(224)4 444 ^ 4s 44 44 44(227) 4 Hell?] 44(229)4 

44 ^444. 

<79> iii ^ ( 227H ^44^ 4444 444 e^lH ^1 ^44tr4, cfloiEi E} 

4£ 1^1 £^ iii 444 4444. 
<so> £ 7 £ ^ ^aHHI -^-71 444-i- H44 44 £4 4. 

<8i> £ 7-g- ^S}^, 0.7I ^^nv ( 230)-^ 44 i= $4^4 (220)1- ^^*1 4 4 4*114 

4 l ^ 4^(210)4 44<>11 ^444 ^444. °H, -fr-4 444(230)4 44 jl 
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^(220)51 ^])9l ^4(229)°1 ^#S]£^- *}7} ^4 ^^(232)°] 44-^4 : §- 

<82> £ 8^- £ ^HHl #^vg- i£A]*V ^£o]4. 

<83> £ 8^: %^44, 4i 44(240)£ -fM ^44(230)^1 44*11 ^€4. 4^ 4 

4(240)£- ¥^ ^1^(242) ^ 44 ^^(244)^S ^44. 
<84> ^ ^^.(242)^- ^-^.3f£7l- £°.44 £444 ^ 444( Indium Tin 

Oxide, ITO) £tt 41" 44 444( Indium Zinc Oxide, IZO)^: 44"^4 ^4 

°i *fl 1 44-& ^^ ^44^ ^EflS. ^44. 
<85> ^^(242)^ ^-71 444(230)21 5^*(232)-g- 4 44 M3!4^H 

(220)^ £Lefl4 #^-(229) 44*1 ^44. 
<86> ^ 44(242)iLS^ ^ 71^(210)2] *>4°fl4 4^34 1 4°1 f-444. °1 

^ 44(242)4 5i«-^-o] «-^^i4 ^1144 St-a- *H 1 4°fl 3*H 

c]i#eflol7> 71-^S^- tt4. 
< 87 > £ 8^- 4^44, 44 4^(244)4 ^ 44(242)5] ^ofl ^^4. °H, 4 

4 #^(244)4 444^r°l 01^44. 44 44(244H^ *ll l 44 4 

tfl 44 *fl 2 4°1 £44 ^ 4444. 

< 88 > s. 9±± £ 4^HH1 £4£ aflf^l afl4^ ^^Rr 4^4 -£^14 

<89> s. 91- 43:44, all 44(250)4 4^1 444(230) ^ 4^ #4(240) ol 
*fl l ^ 71^(210)^ #4*H 4*1 ^44. 
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<90> HH^(250)£r ^444711 «fl*13fe 4*1 44. ^f, «n^(250)^r °4 

*<34 44ilS. <*j^ ^} 44. °l» ^*r4 3*114 *W4(250)o)l^ afl*^ 
(orientation groove; 252 H H^44. 
•<9i> ojufl, Hfl^(250)^ ^11" £?1 nfl^-ofi ^ 44(242) ^ 44 ^ 

(244)^1 ^4^4 ^4 ^3-4°^ 4^4. °H 44 «fl^4(250)^ ^ 44 
(242)4 44 44(244)2] ^7jl(£ 9^1 4 -f^Wl^ tifl44(250H 4^ 

5L3.44-!: #7ll 4 ^Hl &4. 

<92> f-^ 44(242) ^ 44 44(244H1 4«H 3*H1 444 4^ 4€r HS.4 , a# 

4^ wfl ^4(250)^^ 3>8 (rubbing) ^*<H ^ 4^ 4^ 

(252)o] ^^^4. 

< 93 > «fl^f (252)^: *§44?1 3*114^ £ 9°H -£ A 14 44 4°1 4<H(pi le;254H ^ 

<H4 ^^(rubbing cloth;255)-i: «114 f-al(257H #2. 4H(254)# all44(250H 

H444 4^ 34 % 444?? ^44. 
<94> Eio^^ 4*HH 2]4 «fl^^ yj-^ £^14 ^4£.<>14. 
• <95> £ 10-|- #S4^, 44 44(244)£- f-^ 44(242)5] Aj-^ofl ^ i ^-§- ^ 
^ 44(242) ^.4 4£ 4 2 43 ^444. 
<96> olnfl ; ^1 i ^^icf ^1 2 43# 4fe 44 44(244)£ ^ 44(242)4 
44 #4(244)2} ^7fl(244a)7} 2)4-1: o^n;^ ^€4. 
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<97> o]nfl ( 7§7\)(2Ma)Tr S. 10<H] .EA] £ 44 ^-c] ^^MH tiU} ^(244) 44 

4 1 <^(5i 10 ^ 9^?} 4£) ^ tiVA} ^^(244)O.S^-Bl 7>el44 ^ 

#^-(242W 444tt *ll 2 n>q-^ 
<98> ol^- ^ sj-i #^-(240H44 «H^(252)^ nfl-f ^A44 

. Hfl^(252)Sl ^o] 3^44 ^ 4-g- £^^1: ^ 4^ 

(242) ^ 4^(244H <5]44 ^£ ^7]l(244a)i^ 4^(254)^] #4 o]£ 

^ l:^i-ol ^*>7ll 44- 
<99> o)l- S ofl^o} -g-^ S ^ -9-^4*r -g-^#£ri4 ^"444 44- ^ 

51 -§-##517} ii^fe #41.3^, rl^rHW) 4<3« 44^ 

4 ^^*>7fl 44. 

<ioo> £ ^440^^ s|tg 4^4 4# .^£M9*W &5^l 44 4*fl 4%>£ 

^13^(255)4 4 < H(pile;254H £ 104 £4£ 44 £o] h>a> 44(244)^.34^ ^ 

^ 44(242)^ ^sH ^)sj^ 44. 
<ioi> o]^^ a}A> 44(244)^ £4 3*8 ^, ^ 44(242)^ e^J 44 

^^-(244)4 ^ 44(242)4 ^7j)(244a)«fl4 4£ 4 lr^i-°l 4 

<102> 0)^, ti>A> 44(244)4 ^ 44(242)4 3?H4 4AJ-4 ^$444 ^ ejtg 

4444. 
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<103> s. 10-i- #2^, #4 *R(244)4 ^ #^-(242)2] ^tHH #Aj-^ ^Ja^I 

*1 S]BJ Wj-^O. 12A ] 6^1 iHK 12*1 ^oflA-j 9A] ^ 12 

. *1 «<HM4 3 a] ^0.3. ^*Kr #°] 4^344. 
<104> ol«4 ^ej t tilAf #^-(244)4 ^ ^^-(242)5] ^TfloH 

$|tS|H e)tg tij-^ 7^1 (244a) 4 3*H4 qa] ^ ^ 9^0^ 3 a] aj-tg^ 7 > 

^r44. 

<105> tiVtfl^, 6^3-^ 12A], 9Al HL^r 3 a1 w 0 H^S fr)^ S]HJ ^4 

¥^3^(242) ^ #4 ^^-(244)5) ^7})(244a)7> v}^2.7] nfl^l 3 3] (244a W 

<106> ^A]afl 2 

<107> ^ ^A]ofl^ ^aj tij-^ ^.g- M.ig- ^ cjc^ ^ 

*IW^4. £ ^3 *ll 2 ^HH4ir oVAi ^1 1 ^*H4 Cfs. «.«n>o. 

<108> c 10a ^ av^o] ^ 2 *J*HH1 ^ t^cojt}. 

<109> £ 10a* ^4^, o]^ ^-o. ^|1^^^^12^^S1 ^7fl(244aHl 

tfl-g-^Rr #4 #^-(244)^ ^6fl ^A>^(244b)^r 7}^44 . 

<110> A)A]ofl 3 
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<lll> £ ^)*\}±r ^ %■ #4 #^4 ^ # 

s>7lS *H 1 ^*H4 cflsflA^ fv&£ £x$£ ^^*>7lS."«:tf. 

<112> £ n £ M^eq XI 3 -^Al^ofl ^ #^o] jg^cojcf. 

<113> 5L 11# , tilA} >|^-(244)£r ^ ^^-(242)^ ^ofl Jf-tg *}^( 2 42)4 

*fl 1 ^ Jicf ^ 2 ^-S-S- *§^€4. 
<114> «fl^«K250)£ -H-71 ^^^-(230) ^ $c£. 3^(240) <>1 £<*|7l]E^- ^71^(210)^1 

<H5> wU^(250)-& #^(240)^ #^<>1H OJ ^°l ^r^^MI ^J-i; tij-^l 

^, tiflW(250)£- o]^ Hfl^ ^S}7l ^*1H yfl 

1K(250Hlfe nflD^ (orient at ion groove;252H ^£4. 
<iie> olofl, aH^(250)€- *fl-f f-v\)W£7) ^ #^(242) ^ »M\ ^ 

(244)^ S^4°^-ir °H1 44 wn^ v (250)# ^ 

(242)4 #4 #^(244)4 ^ Til (244c HH^r ^4(250 H 4 5. 4^ ^^4°^ £>fl 

1 ^4°fl £4. 

<n?> ^ ^^-(242) ^ «U> *}q-(244H 44<^ 444 4 5. 4^ ^S.4^# 

£tt tiflt4(250Hfe ^(rubbing) ^*<H 444 ^£ «fl$£ 

(252) o] ^^4. 
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<118> ojnfl, iafl^(252)S] ^£ ufl-^- ^^>T=f. o)^ ufl^(252)Sl ^HH 

^ tiU^(250) ^ ^5. tfs. HSsl-^^r Y^H^r e^^Hl #3 

<ii9> ^ t oii-s. <y*fl °J>^2\ -g-^^fe jSl^i^ «7fl €i=K ^3 

<120> £ ^Al^ollA^ £^1 W 0 V^H1 4€r *M ^fl B) ^ 

3f^( p iie)ol j£ nofl 5^5} 4^ ^-ol ti>A> ^q-(244)AS^-Ei ^ 
(244H 7]-BH*l ^o_ S ^| J=t§ ^^(242)-i- H=W. 

<m> olnfl, Jg^oJH jiSM- nfl, tiVAf £q-(244)£ £ lH H^sl 1 <3<*( 91^*1 4 

<122> olnfl, *fl 2 ^<*^ ^ *R(242)S] 2 7fl£] <>fl*l(242a, 242b)«- ^Tfl 

(244c)* ^cf. ^7jl(244cH 3*H 2 7fl^ *M(242a, 242b)^r ^ <£M 

<123> M. ^ofl^^ y>5J-3l*V o^^ A io, ls ^^(244c)» L ^ mt'SLS. l^sH ^ 

^-(242)2] 2 7flS] ^^( 242 ,242b)7> *Vtf. 
<124> ojl- ^^^}7l ti}Af t^( 2 44H *}*l?>Rr 711 1 <8^£ L ^Hr*}. 

<125> Cli^eflolofl cg^-g- v}*}^ I f%#£ £±=. ti_VA> £^(244)4 ^ ^ 

t> ^, ^ #^(242)# ^o]ol e^ 1 t^S«l 2^3-^. 
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<126> oH, ti}A> #^-(244)4 ^ 44(242)5] ^7j](244c)olH $^-§r 4^H?H ^ 

m 4444. 
<127> s. n^- ^-Ss]-^, a}A> #-^-(244)4 ^ 44(242)5] ^7)l(244cH4 ^ 

*34?14 &7l ^sRAf e^J #tg£ 24 64 4%M14 34 64 4W14 12 

4 4^ 9*H4 3 a] wj-^o.^ ^*34^r 4^344. 
<128> ^g, 1243.-^-4 64, 34^-4 94 ^O-S. e^o 1 ^- ^rW , 4 ti J 444 

^ 44(242) 4 44 ^( 2 44)5] 331(244cHfe !£rr lr£#<>l ^1 ^ Sa 

4. 

<129> 4 A] a}] 4 

<130> £ ^A]^ 5^ ^ ^ tiVAf ^S] ^AK|. ^-^ if-A^o. Hj- 

^ ^Al^cf. M. ^| 4 ^Aj^oilA^ oi-Ai 4 1 44^14 4€- Jf^-i: 4*34 

7ls 44 l 4444 ^44 -^£4 4«fl4^ ^44 m*}7}3. 44. 

<i3i> £ liaxr £ 2] 4 44i 445] 44H44. 

<i32> £ n a l- $2iis}i&, 1 <g *r 2 <3 34 n>u}^ ^^](244c)4 4^^ 44 

44(244)5] %*H] o]£ #£#4 #^s|4 ^44(244b)# ^4^^, 

44 44(244)5] ^«H] ^A>^(244b)^- ^44 3 U 4^4 44ir iL4 4 44 
^ &4. 

<133> ^A]^] 5 
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<134> £ ^A)afl^ $± ^ tiU> xj^-<s] tg#£ ^^^H £3*Rr # 

U-i- ^1^11^. £ *fl 5 ^HHa^ oj-aI *q 1 ^*H14 4^ 

7]s. «H *ll l ^*H14 3W^r ^3 -g^-i- ^^>7)s 3:4. 

<135> £ 12 ^ £ ^*HH1 ^Sfo^ sf^ IiA|*l ^£o)4. 

<136> £ 121- , HVA> #^(244)£r ^ ^^-(242)^ ^ofl Jfig x|^-(242)£) 

*ll 1 £3 Ji4 4^ 4 2 #^CL£. f ^£4. 
<i37> o-|Ttj) ; tiVA> Aj_^(244H *>*l*Hr <3<*^ £ 110119)^ if-^SLS. 1 <3<^14 

^^}7}sL *}JL, ^ #^(242)^ #4 3^(244)°]] S)*H 43 *W <$<*^ H 

lH £A]si go] 2 <^°14 ^°)*\7)£. ^4. 

<138> o)^, *)] 2 <$<$2) ^ 3^(242)^ 1 7fl^ <H1^1- ^#Al?J4. 

<139> ^1 44 ^11 1 U 4 £3-, 444 ^4 ^(244) u 4 

<140> ^Tlfl , ^ 1 <3<* 2 ^Tflofl £^J: 244d# ^-^^715. ?1C]-. 

<141> ^4(250)^ H<S4(230) ^ 4^ #^-(240H S]*H ^H^a] ^ 

^ 4i #^-(240)3] ^ofl ^€4. 

<142> 1311^(250)^. ^± Ai^-(240)^ ^£oflAl o»^o] ^-^is}^ tifl 5] ^ ^ # «J-A] 

$4. ^, BflW(250)£ ^SLS. °»$-Br «B%> *14. o]§ ^^^>7] ^*fl4 Hfl 

1K(250HTr ^^(orientation groove;252)°l ^*14. 

<143> ojnfl, wH^(250)^r *fl-f gr-^ #7l nfl^ ^(242) ^ «>4 ^ 

(244)^ HS4H4 -&H?r = 3-4^ £^4. °H 44 «fl^4(250)^ ^ €^ 
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(242)4 «>a> ^^-(244)^ ^7fl(244d)^m ^^(250)°! a4, S cf^. ^Ml 1 

<144> ^ 3^(242) 31 «}a> ^(244H ^<?H -MS. 4^ 

£fe afliK(250Hlfe- eU 1 (rubbing) ^ofl ^^H Tf^-ir ^€ «f|W 

(252) ol ^^'€4. 

<145> «H^(252)-i: ^^8r7l fl*fl>*^ 4H(pileH 4H*> ^^(rubbing cloth) # 

<146> olnfl, Hfl^(252)5l nfl-f ^o_^}r}. tiH^(252)^ «HH ^^s>x] 

^ afl^(250) ^ ^ S rf-a E^-at ^ ^^H^r ^H 1 ^ l-o] 

S^o 1 ^^ ^(pileH -£ 12^11 SL^s} ti}^ tJ-o] tiVA> ^^-(244)01 ^ i cg<* 

-§- ^ t!: ^, #^(244H1 7>^x]xl &-g-o_5L*| jjL^ ^( 2 42)^ 

<149> oj^ej tiU)- ^^-(244)o] ^ e^J ^ ^, ^ ^(242)# <£°H ^ yj f-o_ S 

^ Ir^-g-fH #4 ##(244)4 ^ ^^-(242)2] 3?ll(244dHH #^£H 
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<150> oH, aU> ^^-(244)4 ^ ^^-(242)^ 3?fl(244dHH #*M H% ^ 

<151> £ 121- %h£*M3, «>*]- ^^-(244)4 f-^ ^^-(242)^1 33l(244d)«H ^ v 
^*1?1*1 &7l $W slU 6*1 *?HN*1 12*1 #$0.3. ^«8*>fe 

<152> tilcflS, 3*13.-^ 9*1 W 9*H1^ 3*1 12*H*i 6*1 »8-^5.S 

e-^o 1 ^- ^ "cRM ^#^-(242) ^ #*} ^^(244)^1 ^7fl(244d)7> n> 

^iL7l nfl^ofl ^7H(244d)^l Hl^r Ir^l-ol ^ oiuf. 

<153> "s*l °fl 6 

<i54> £ *MH^ ^ 3^ ^ «U} ^ s/ji £;§<5Kr W J- 

^ ^1*1*V4. -*fl 6 ^*HH1*1^ &*1 ^ i *l^Hl^ 

<155> £ i2a^ *J*H<*i| £)*H 3*>^£ £tt ^-i ^^Hcjr}. 

<i56> £ 12a# ^S*}^, ^i^^^^2^^5l ^7ll(244d)^ Sfl^Rr «>*> ^ 

(244)51 ^«H1 ^A>^(244b)^l7ll ^^^5.^1 7>%*]-t)-. ^, ^^(244d)« 4 

#4 ^^-(244)^1 #«^§- ^*Wt11 ^^^-o.^ eH 1 4^Hl*i -R-S^ <>1£ ^ 

1:£#°1 ^7ll(244d)i #ol^ ^ wj-xl%v ^ oi^. 

<157> ^X)c% 7 
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<158> £ ^X\d\}^ $± ^ % tiU} BiU £3*Kr y o V 

<ieo> £ 13^- %2iis}#, tilA} ^(244) ol Xl 1 °J^o]^ ^^} 7 ]S. S} 

f"^ f €^(244)oil <Jj*H go)*l $5L ^1 Xl 2 9§^o]s\- 

<161> £L 131- #2:SM3 f ^ ^(242)^ X) 2 ^-8: X] 1 <3°^ tfl-fofl ^^cf. 

°H, XI 2 <^-°r ^ ^(242)^ ofl^lH ^#A]-7lxl ^*14.. 

<162> o]^ 4 1 oJ«o] ^^o] e^J^r 

• XI 1 ^ XI 2 ^ Tfl (244k) oflfe- 1:^1- ^l^r<=>l 3# £]<X #^>H 

<163> £ ^tgofl^^. ^o|S a>A> ^(244) ^ ^ ^^-(242)5] ^Xl(244kHl 

# 5E^r o]£o| ^l*>7l flSH #4 3^(244) ^ ^ #^-(242)^ 

^ XI (244k) i Sfl^Rr #4 #^(244H1 3*>7> ^S)^ $4. 

<164> ol ^A>^ e^J v}^^ ^oflp} ^jf ^£ o|JL, E 13^] S/^ Wj-Oj. 

^Xl(244kH ^5. $14. 

<165> ol^ ; ^a]-^ E^l^S] ^ojofl Hfl^(250H tiH^(252)ol nfl Jf 

^d^(242) ^ ^> 3^(244)^ 3X1.3. #5] ^ ^ Ir^l-ol ^A>1- eIji 3 

Xl(244k)iX ^1^5. ^3 o]xi]^ ^AVols}^ i-H 0 V^4. 
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<166> tfAl £ 51- #2:*V^, £°1 tj-oj:^. ^Al^ofl s^}^ afl^#(252)^l 

t)1*M TFT 71^(200)^1^ ^3*1 3 71^(400)^1 ^tHM. 

<167> ^2^37l#(400)€r. tM Tfl 2 ^ 71^(410), ^3^3(420) ~ ^1^(430) 

-ir i^W. ^(420)^ ^ 71^(410)^ Sl^lfe TFT 7^(200) 

ofl <8^€ ^-i ^^"(240)31- ^FriL^r *°fl $^34. 
<168> ^#^-(430) £ Til 2 ^ 7l#(410Hl ^e-1 ^(420)7}- &°]£.^ ^g^W ^ 

<169> ^^(300)^8- ^BM^ 71^(400)4 TFT 71^(200)^1 4°H1 ^-^ofl o] 

<170> o]<$<%*\ $A])f>}?\} ^ifr «H 2^>£, uVA}-^^ ofl^^Aj^HlA-1 E| 

<171> £a] £ ^aflA^ £ M^o} ^AHU- 

7>El-^ S^^^^ofl 7 )^^ £ ^ 7l^ ^0.5^ 9}o]L} 

71 ^ M ifl^H £ CfO^>7ll ^ ^ ^7JA17J - Ol^ Ol^fl^ - ol^- 
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i] 

( i ) 4 1 ^^7)^o]) Wm^]^ f (ii) #7] «]"^ #^ 

ii*^ ^^g: S^ul A ^7l «m H^l^E^ 1^7-1 ^^Al7]7l ^ 

«H -8-71 MVn|H^x)^Eil- (iii) #7l -fM 33 ^H] #7l ^ 

« f-^H ^7] ^ E^fl^^o] o^s^.JjLig ^ ^ # 7 ] ^ 

A oHl #7l ^ #^.4 ^ ^^^.s ^€ #4 i^Kr sj-i 3^-, (iv) 

^7] $± £^9\ Aj-^ofl ^S.^ ^-7} «UV ^^-o] *f| 1 ^ # 7 j ^ 

^ ^ ^-71 «U> ^ofl o^^H 7>^^]7) ^ 2 ^^l T^H ojl-ol *^ sqx] & 

l ei«J ?1 hH^°1 «flU^Mr £f-*Kr Tfl 1 7l*; 

Aj-^ofl «§^s)<H aJ-71 3^-4 ^f- 3^ i^Rr Til 2 71^-; ^ 

^71 Til 1 7l# 5? 711 2 71^- Afolofl ^Ol£ ofl^ ^ ^10 S 5T>^ 
[^^. 2] 

Til l %M1 5a<>H, ^"71 ?iq-5l iSMo}£ >JHM Aj-71 ! ^ 2 ^ 
3] 

Til 2 %H1 &<>H, Aj. 7 l ! yj-f^ ^-7] jg^sq. ^ IK 1 -^ ^ 
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4] 

3 ^Tfl^ n>u|-^ ^"71 .OH-O] ^Ol^l gr^S. %A}£ S^)0 S ^ ti} A >- 

5] 

[^T^ 6] 

3 ^7fl2l- ol^-o] ^Vo]^ TJA]-^ ^ ti_U>-^4^ 

[3^8- 7] . 

^ 1 %H1 2 ^-71 ^ ^ 1 7fl2] o^o] o^h.^ ^ 

[^t^ 8] 

■*fl 7 %H1 &oH, #7) tijAf # Aj-7] ^ !'o|3 *j Aj. 7 ) 2 <$q 

3 7^ ^lS} *U+fe 0}^0] folx] ^51^ 7^A>^ 3}^ ^lO S ^ ti>A>-^^^ 

on^SAl^]. 
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MJt 1 ^ 9] 

7i *n i ^^-<^i ^i^h, #7i »i 2 ^.^7i ^ l 

tiVA} aV 7 ) o^-ol #o]*l ^ ^ O.S. *}tt «}A>- 

10] 

^ 8 %H1 &<>H,. #7l *ll 2 ^£ 1 7]\S., #7} 4 2 <%<^£ ^ 

11] 

^ 1 ¥^7l^ ti^O- E^xl^Eil- nJ-Tll; E^iE]| 

A]7l7l #7l gjl ^-71 E^liEjS] 2n#*Rr 

^Ifl^ol ^£ fry] *i<£^ ^^Kr #7\); $-7} ^ 0 H1 ^-7] 

f-sH ^7] ^ S^l^'^ #^#4 ¥^ ^ ^ T-^ *R ^Hl 

^ # ^71 aVA> 7>S}*1*1 ^ afl 2 ^^2] 7g3H o)^-ol ^ 

tlx] ^h^- *ii l y oH^5. e^D £ wH^l ^€ tifl^^ *H l 4 

£31; 
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^■^'ofl ^71 ^FriLTr ^f- £^Rr all 2 7l^# ^1^*1- 

^7l ^1 1 7l^r ^ 2 71^ Afoloi) ^SRr £.^-&}±r ^-gr ^ 

12] 

Til 11 %H1 $a°H, tfU} #q>g. ^*Kr #7] 4 1 ^ 7l^^ ^ 

^<HH A>7l *fl 1 * #7l *fl 2 <3<^ ^7^1 7> ^j^ol £]rr^. sflE^^ #7)l-& 

£t*Kr ^ tilA>-f-4^ ^^^l^lS] 7)12: «J-t« 

13] 

*)1 12 %H1 Sl^H, ^7l SflE^ ^r^Hl^^ *M\ ^ a o V 7 1 ^ofl 

^«H1 ^-71 Ol^-O] ^-Ojxl &5i^- A> 7l ^^ofl c^l*)- Aj-7l ^ AH Til 5flEl 

13^*8- 14] 

^1 11 %H1 $i<>H, ^7} ti_VA> ^lfe #71 ^1 1 ^ 7l^rSl # 
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#71 wnqvg- #71 ^ #^1 #^<H1 #71 ^ ^^^.4 #o.nl 3g 

£#°1H #71 *i| 2 °§<5H #7l ^ ^ 2 7flfil ^l^m t#*}5L^- 2flE^ 

^TT ^1* 3L^Rr ^ ^HJ^S Sfe <2«^SAl#^o] ^ ^ 

[.^^# 15] 

^ 14 -*7l sflE]^ ^tH^St ti}A> ^« ^ #7l ^Tflofl ifl 

*1$ ^«H1 #7l oli-ol ^©1^1 #71 ^T^Hl #71 3*>*1>II 3flEl 

16] 

A] 11 *oHl &<>H, ^"71 ti>A> £31 ^"71 ^1 1>^ 71 ^ ^ 

n^ofl zj^ nflig- «|#*>fe ^711; * 

A o V 7l nfl^; #7l ^ *I^1 #^o)l #71 ^ #^2] ^Jitf ^ 

#7l ^ 2 <3^°1 #71 ^ xl^ ^ l 7 fl^| oflxll- t#5>5L^ sflE^^ £ 
Till; 5t5}fe 7 A^r S^jO S ^ tiJ-A}-^^^ ^^^Al#^Sl ^ 
17] 

*ll 16 *M SXW, A oM £7jHHfe a J: A > £^ ^ ^ W $ 

*1*> €^ofl #71 Oj^ol ^Cl^l <gsm # 7 ] T^TlHl fl^l^ #71 ^ 

18] 

*fl li %H1 si«H>H, -8-71 #4 <§#^ ^Tim ^"71 ^1 l ^ 7l^ 3 

Tg^ofl ^ yVnV-g. t§#^ ^-Tfl; ^ 
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. #71 nflt #7l ^ #£<*fl Aj. 7 ] 3=^ ^q-o] ^^ iC f ^-o.^ 

^#°1H #7l 41 2 <3<^H #7l 41 1^10 D J tfUf - a> 7 ] ^^jofl 

^^1*1 ^« ofl ^-71 ol#oJ ^ol^l ^- 7 1 ^ ^ o. ^A^Tll 

19] 

41 18 IK 5U<4*|, #71 41 2 i 7 fl °1#^] a> ... 

*Hf-4^ ^^SAHM^l 412: 

[^H" 20] 

41 18 ^-ofl Sl^H, #7l 4| 2 <3^£ A>zl-^o] 7j|- ^o S ^.w_U>-^ 

4^ ^^S.Al^l^l 412: y c^. 
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